
General Chemistry
4A Electromagnetic 

Waves
Handout

El
ec

tr
o

m
ag

n
et

ic
 W

av
es

R
ad

io
M

ic
ro

w
av

es
In

fr
ar

ed
V

is
ib

le
U

lt
ra

vi
o

le
t

X
-R

ay
G

am
m

a 
R

ay

W
av

el
en

g
th

 - 
λ 

(m
) 

1
0

4
 - 

1
0

-1
 

1
0

-1
 - 

1
0

-3
  

1
0

-3
 - 

7
 x

1
0

-7
  

7
 x

 1
0

-7
 - 

4
 x

 1
0

-7
 

4
 x

 1
0

-7
 - 

1
0

-1
0

 
1

0
-1

0
 - 

1
0

-1
2

 
<

 1
0

-1
2

Fr
eq

u
en

cy
 - 

υ 
(H

z)
 

<
1

0
6

 - 
1

0
9

 
1

0
9
 - 

1
0

1
1

 
1

0
1

1
 - 

4
 x

1
0

1
4

 
4

 x
 1

0
1

4
 - 

7
 x

 1
0

1
4

 
7

 x
 1

0
1

4
 - 

1
0

1
7

 
1

0
1

7
 - 

1
0

1
9

 
>

1
0

1
9
 

R
el

at
iv

e 
Si

ze
 

B
u

ild
in

g
  

H
u

m
an

  
   

   
 B

ee
    

   
   

   
   

P
in

h
ea

d
 

A
m

o
eb

a 
B

ac
te

ri
a 

M
o

le
cu

le
 

A
to

m
 

A
to

m
ic

 N
u

cl
ei

 
R

ed
 

O
ra

n
g

e 
Ye

llo
w

 
G

re
en

 
B

lu
e 

V
io

le
t

 
7

8
0

 - 
6

2
2

 
6

2
2

 - 
5

9
7

 
5

9
7

 - 
5

7
7

 
5

7
7

 - 
4

9
2

 
4

9
2

 - 
4

5
5

 
4

5
5

 - 
3

9
0

 
 

3
8

4
 - 

4
8

2
 

4
8

2
 - 

5
0

3
 

5
0

3
 - 

5
2

0
 

5
2

0
 - 

6
1

0
 

6
1

0
 - 

6
5

9
 

6
5

9
 - 

7
6

9

V
is

ib
le

 L
ig

h
t

Co
lo

r
W

av
el

en
gt

h 
- λ

 (n
m

*)
Fr

eq
ue

nc
y 

- υ
 (T

H
z*

*)

*n
m

 =
 1

0-9
 m

**
 T

H
z 

=
 1

012
 H

z

E
n
e
r
g
y
 I
n
c
r
e
a
s
e
s

A
m

p
lit

u
d

e

W
av

el
en

gt
h EM

 E
qu

at
io

ns

c 
= 

λ 
υ

E 
= 

h 
υ 

c 
= 

Sp
ee

d 
of

 L
ig

ht
 (3

.0
0 

x 
10

8  m
/s

)
λ 

= 
w

av
el

en
gt

h 
(m

)
υ 

= 
fr

eq
ue

nc
y 

(H
z 

or
 s

-1
)

E 
= 

En
er

gy
 (J

)
h 

= 
Pl

an
ck

’s 
Co

ns
ta

nt
 (6

.6
3 

x 
10

-3
4  J-

s)

Cr
es

t

Tr
ou

gh

Fr
eq

ue
nc

y 
[υ

] (
H

z 
or

 s
-1

)
Th

e 
am

ou
nt

 o
f w

av
es

 
th

at
 p

as
s 

a 
po

in
t i

n 
1 

se
co

nd



Light Bulb emits
White Light

Mirror re�ects
light

Opaque Red Chair
Absorbs all colors except Red

Re�ects (Scatters) Red

Opaque Blue Shirt
Absorbs all colors except Blue

Re�ects (Scatters) Blue

Trees
Absorbs all colors except Green

Re�ects (Scatters) Green

Snow
Absorbs some light (aids in melting)

Re�ects (Scatters) most light

Blue Sky
Rayleigh scattering

Greens, Blues and Violets
are scattered by atmosphere

Yellow Sun
Rayleigh scattering

Reds, Oranges and Yellows
pass directly through

 the atmosphere

Ground
Absorbs most light (heats up)
Re�ects (Scatters) some light

is the combination of all colors
objects re�ect all light
objects absorb no light

Glass transmits
light

Rods and cones in our eyes
recognize light and color

Light Notes
is the absence of all colors
objects re�ect no light
objects absorb all light

Inside...

Outside...
Sun emits

white light


